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Abstract of JP 2003264086 (A) 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence element high in light- emitting 
efficiency and capable of elongating its life by using 
a light-emitting material which can efficiently carry 
out intersystem crossing from excited singlet to 
excited triplet and has extremely good stability. ; 
SOLUTION: The organic electroluminescence 
element makes use of, as a light-emitting material, a 
metal complex (preferably, a complex of a metal of 
the platinum group) having a structure of a formula 
(1a) or (1b), which has a dithiocarboxylic acid or a 
derivative thereof as a ligand and an ortho- 
metallized ligand. A specific example of the metal 
complex is represented by a formula (2). ; 
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0-90 


Pd 


TP-4 


1 


TO-3 






Pt 


TP -5 


1 


TC-4 


j 


0-91 


Pd 


TP-5 


1 


TO-4 




RE1 


Pt 


TP- 6 


1 


TC-5 




f>-92 


P<* 


TP-S 


1 


TC-5 




»W 


Pt 


TP -7 


1 


TC-6 


1 


0-93 


Pd 


TP-7 


I 


TC-6 




C-31 


Pt 


TP -6 


-L 


TC-7 




0-94 


Pd 


TP-8 


1 


TO-7 


1 


C-32 


Pt 


TP -9 


1 


TC-8 




0-95 


Pd 


TP-9 


1 


TO-8 




C-33 


Pt 


TP-10 


1 


TC-9 




0-96 , 


Pd 


TP-10 


1 


TC-9 




C-34 


Pt 


TP"! 1 


1 


TO10 




C-97 


Pd 


TP-11 




TC-10 




C-35 


• Pi 


TP-1 2 


1 


TC-11 




G-98 


Pd 


TP-1 2 


L 


TC-11 




C-36 


Pt 


TPH3 


1 


TC-12 




C-99 


Pd 


TP-1 3 


-t 


TC-12 




G-37 


Pt 


TP-1 4 


_L 


TC-13 




0-100 


Pd ,„ 


TP-1 4 




TC-13 




C-38 


Pt 


TP-1 5 


1 


TC-14 




0-101 


Pd 


TP-15 


1 


TC-14 




C-39 


Pt 


TP-1 S 


1 


TC-1S 




0-102 


Pd 


TP-1 6 


1 


TC-1 5 


-L 


C-4Q 


Pt 


TP-1 7 


1 


TC-1B 




C-1 03 


Pd 


TP-1 7 


1 


TG-ie 


1 


C-41 


Pt 


TP-1 8 


1 


TC-19 




C-104 


Pd 


TP-1 8 


1 


TC-19 




G-42 


Pt 


TP-2Q 


1 


TO-20 




0-106 


• Pd 


TP-20 


1 


TC-20 


1 


0-43 


Rh 


TP-1 


2 


TC-17 




0-106 


Ru 


TP-1 


2 


TC-17 


-L 


C-44 


Rh 


TP-1 . 


2 


TC-18 




C-107 


Ru 


TP-1 


2 


TC-18 


1 


C-45 


Rh 


TP-1 


2 


TC-4 




C-1 08 


Ru 


TP-1 


2 


TC-4 




C-46 


Rh 


TP-2 


2 


TC-1 




C-1 09 


Ru 


TP-2 


2 


TC-1 


_L 


0-47 


Rh 


TP~3 


2 


TO-2 




C-1 10 


Ru 


TP-3 


2 


TC-2 




C-48 


Rh 


TP -4 


2 


TC-3 




C-1 1 1 


Ru 


TP-4 


2 


TC-3 


-L 


C-40 


., .M 


TP"5 


2 


TC-4 


4 


C-112 


Ru 


TP-B 


2 


TC-4 


■X 


0-50 


Rh 


TP-B 


2 


TC-5 




C-1 13 


Ru 


TP-B 


2 


TC-5 


-L 


C-51 


Rh 


TP ~7 


2 


TC-8 


] 


0-114 


Ru 


TP-7 


2 


TC-8 


-j- 


0-52 


Rh 


TP-8 


2 


TO-7 


1 


C-1 1 6 


Ru 


TP- B 


2 


TG-^7 




C-53 


Rh 


TP-9 


2 


TC-8 


] 


C-1 16 


Ru 


TP-B 


2 


Tc-a 




0-54 


Rh 


TP-10 


2 


TC-9 




C-1 17 


Ru 


TP-10 


2 


TC-9 




C-55 


Rh 


TP-11 


2 


TC-1 a 




C-1 18 


Ru 


TP-11 


2 


TC-10 




0-58 


Rh 


TP-1 2 


2 


TC-11 




0-119 


Ru 


TP-1 2 


2 


TC-11 




0-57 


Rh 


TPH3 


2 


TC-12 




C-1 20 


Ru 


TP-1 3 


2 


TO-12 




0-58 


Rh 


TP-1 4 


2 


TC-13 




C-1 21 


Ru 


TP-14 


2 


TC-13 




0-59 




TP-1 5 


2 


TC-14 




0-122 


Ru 


TP-15 


2 


TC-14 




C-BO 


Rh 


TP-1 5 


2 


TC-1 5 




0-123 


Ru 


TP-1 6 


2 


TC-1 5 




0-61 


Rh 


TP-1 7 


2 


TC-1H 




C-1 24 


RU 


TP-1 7 


2 


TC-16 




G-B2 


Rh 


TP-la 


2 


TC-19 




0-1 25 


Ru 


TP-1 8 


2 


TC-19 




C-B3 


Rh 


TP-2Q 


2 


TC-2Q 




C-1 26 


Ru 


TP-20 


2 


TO-20 





[0 073] £<9 £ d&fi&S&IKSftW:. ftJfctS?}- 

TS*. Rgti, 1 HM^D-IX^? Wl/ ('HNM 
R) , ?x (MS) x^h;k 7ESB»W*iffcJ: Off 



[oo74] jjirtc 

[0075] 
[4fc2 6] 






l]^fc^A-3 



(t6))03-264086 (P200 3-@G86 



[0076] 




[0077] &mi 

i 9£J*US(tf X (2-7 x ~;l/b° U i>V) A y s; 
W^n^O'Ji 270mg (0.25 mmol) on^y 

(50 mi), (20 nDcom-smmizm fritz 

tits ^^;l/^^;PA$y^hyi>A72 mg (0.5 

»*<9@Wfo&JK#78 X (244 mg, 0.39 mmol ) Tltft . 
IBJ^gii^ NMR s MS*^? h/WfcJ;t/7CS^If(-cfc Off 

[0 0 78] >H NMR (CDC1 3 ): & 3.22 (s, 6H), 6.33 
(d, 2H), 6.67 (t, 2H), 6.78 (t, 2H), 7.219 (t, 2 
H), 7.57 (d, 2H), 7.75 (t, 2H) , 7.87 (d, 2H), 9.61 

(d, 2H)MS (EI+, 1.3 kv) m/z = 621 (M + , Ir=193, 6 
8), 619 (M\ Ir=191, 39), 501 (Ir P py 2 \ Ir=193, 10 
0), 499 (Irp P y 2 + , Ir-191, 54). 

mm CO (C 25 H 22 N 3 S 2 Ir(620.81):): C 48. 
37, H 3.57, N 6.77; MM! CO: C 48.25, H 3.63, N 
6.39 

[0079] $mM2 

a y *jy-i - isttwmry^-v&zm^fcim 
its £mimn<oijmTiti£is m&mnmm 
zwzom -.66%). nffi&n nmr s msx^? vmz 

[0 0 80] 'H NMR (CDCI3) : <? 2.00 (p, 4H) , 3.71 
(in, 4H), 6.35 (d, 2H), 6.69 (t, 2H), 6.80 (t, 2H), 

7.23 (t, 2H), 7.58 (d, 2H), 7.76 (t, 2H), 7.88 
(d, 2H),9.68 (d, 2H) 

MS (EI+, 1.3 kv) m/z = 647 (M + , Ir=193 , 90), 645 
(M + , Ir=191, 60), 501 (Ir P py 2 + , Ir=193, 100), 499 
(Ir PP y 2 \ Ir=191, 55), 154 (ppy+, 71) 



Ut27) 




#j7jtlb£#IC-2 



[0081] <&m\3 

^4t^(A-3)cO^ 

i-XWffitt h y *>a - 0 - A yrnh^xxf;^ffl^ 

simzwzwm : 87 1) . mmm nmr s msx^? 

[0082] 1 H NMR (CDC1 3 ): d 1.39 (d, 3H), 1.48 
(d, 3H), 5.52 (p, 1H), 6.35 (d, 2H) , 6.74 (t, 2H) , 

6.86 (t, 2H), 7.23 (t, 2H) , 7.60 (d, 2H), 7.79 
(t, 2H),7.90 (d, 2H), 9.37 (d, 2H) 
MS (EI+, 1.3 kv) m/z = 636 (M\ Ir=193, 35), 634 
(M + , Ir=191, 20), 501 (Ir PP y 2 + , Ir=193, 100), 499 
(Ir PP y 2 \ Ir=191, 64) 

[0083] £j$ffl4 

%mz£ <9&tilltz{h*x(Kyy[h)* j y j)A 
sUfayA H) 2 270 mg (0.25 mmol)£ y7nD^ ?y 
(50 ml). ^^y-;K20 «l)^Wfc»l!tfi 
^f-;Wv'W^;WN'5>'S^b U^A 72 mg (0.5 mm 

sU?w?h7?7<-s m^zx^mmis n&sm 
mmmntzmm ■. m) . nmm nmr tj; otf^ 

iz. 

[0 084] !H NMR (CDC1 3 , 500 MHz ): d 5.30 (s, 
6H), 6.37 (dd, 2H), 6.94 (t, 2H),7.27 (d, 2H), 7.6 
4 (m, 4H), 7.74 (d, 2H), 8.24 (dd, 2H), 9.87 (dd, 
2H) 

[0 08 5] 

v*i~)WJi~%i))V^ymi-Y y^Aofbbyc f 

*«9@Wtt£#fc0K#:60». l^i^H NMR % *5j:tX 



ML 7) )03-264086 (P2003-H86 



[0 086] 1 H NMR (CDC1 3 ): & 2.00 (t, 4H), 3.70 
On, 4H), 6.36 (d, 2H), 6.94 (t, 2H), 7.24 (d, 2H), 

7.63 (in, 4H), 7,73 (d, 2H), 8.23 (dd, 2H), 9.93 
(dd, 2H) 

5E*iMfr ; IHMta) (C 31 H 24 N 3 S 2 Ir(694.89)): C 53.5 
8, H 3.48, N 6.05; £jjgflt(Z): C 52.89, H 3.16, N 
5.89 

[0 0 87] £flfc«6 
M^t^tt(B-3)0^ 

JISI»*<OBW!ftl**|/S(lR* : 60%). [KI^'H NMRfc 

[0088] 1 H NMR (CDC1 3 ): S 1.41 (d, 3H) , 1.51 
(d, 3H), 5.55 (p, 1H), 6.37 (d, 2H), 7.00 (t, 2H), 

7.31 (d, 2H), 7.66 (in, 4H), 7.78 (d, 2H), 8.28 
(d, 2H),9.65 (d, 2H) 

[0 0 89] ^mi 
W*fltett(C-l)*>&jS 

%.mz£ >9£$Lfc[t' M2 - (2 - f-x^/W tru i?M 

A W^MXIJA F] 2 270 mg (0.25 mmol)£i^n 

a^^y(50 mlh ^^y-;K20 mD^vI^tMW^ 

Lfcft, ^^^^/^^y^hU^ 72 mg 

(o.5 mmoD^ni., m^rxsmrsnnuz, mtm% 
mm^commmtziim ■. 4i». nmm mm 

[0 0 90] 1 H NMR (CDC1 8 ) S= 3.21 (s, 6H) , 6.22 
(d, 2H), 6.99 (t, 2H), 7.14 (d, 2H), 7.49 (d, 2H), 
7.61 (t, 2H), 9.39 (d, 2H) 
[00 9 1] 6ftft8 

ii, ^M7i:|BiflS<o^ri£*C^. ffS&ftvv fife© 
5tOTBW**«ct(JK* : 66 ». TOJiH NMR*Jj:tX5c 

[0 0 9 2] ^ NMR (CDClg): 5" 1.98 (quin, 4H), 3. 
68 (t, 4H), 6.21 (d, 2H), 6.99 (t,2H), 7.13 (d, 2 
H), 7.48 (d, 2H), 7.60 (t, 2H) , 9.44 (d, 2H) 
TtmVi ;ffim<%) (C 23 H 20 N 3 S 4 Ir(658.91)): C 41.9 
2, H 3,06, N 6.38; ^ilffiO): C 41.44, H 2.77, N 
6. 17 

[00 93] £<3J:3fcfi£R*jyWMi, %mmt 

[0094] z.com&. mm^mmmt, mM£& 
VVCs v-^yhtixm^ztm&K. ztik 



^^Mig^SfW^Hfiilx^;^- j; VMS 

•C&O.aiS. iil^OimO. 1-2. 0eV N 
iiO. 1-1. 0eV*»#4U*. 

[ o o 9 5 ] *x bTOfcWLTti. &&m&mm<D 

[ o o 9 6 ] hmi&xv h-av htfmm&ik 
w*. z-tih^m ioo% cssmftm t itzt 
s , n-^y h*m# o . i - 3 o % ( «tw#* ) x 

[0097] -etx, §^«?^t<i±. ±e<o#xh 

ffiffi j£B=Miflx*/^-# s H \'y h •?& £ S 
OUteO. 1-2, 0eV s §£>fcii0. l~leV#*F* 
[0098] dOJ; 3 

mmmi-mmmxh o , *x 

[0099] mmwzmf&ftxhttm, v-^yh 

9)K Z.ti$>0>m*l 0 0% («*W#sfO fcUci: 

*Xh#m50-99% s Y~^yh 

mmOA~~3Q% s W**ffl(il-50% 

[0 100] 3fcttJB£, ±a^J:a^M^Si:tl>^fc 

<vmmmbt&zbi>x*%i. 

[0101] Z<7)£5%mmffiikb'fZ>Zbl l z£~?X, 



(a8))03-264086 (P2003-86 



[0102] mmm^mmi-mmi^ m 

x'ht^tmftiw *xmmtix&, ±min 

[0103] ^xo^mmmmm^-thmt 
Bfcfc n& &&m-£m§%ik<7yk^m$ o . 1-30% 
mmm) x%i^tmtu\ ^(D£o%m 
mmmzm-tzmmi*. ±m x 0 m-sm t 
n^mxh^xhx^\ 

[0 1 04] ttz, ±iicommm^mmtm 
mimx-foh, m&m±^ &m&mm%± 

[ 0 1 0 5 ] h tr(±. &&mmm*it 

yVWH^S*. f-TV'-/H®§fts VV7V-)VW» 

i»iPWk 7 x y f-r^>f^#:. * y y yfMfts 

£>^TkJ:<, m^Kciryh^yf&Sfts * 
7y-teyf&»fk ^y^-fuyff»#;. iutxhyx 

(8 -*y y y b) r^S -^A^rf "<o&li«ft£# 

2M&±.mmcohmxin.& ix x \,\ 

yfflMfc. ^vywmw, ymyy^yimw, * 
*?\)Y>wms rvvyfflm. fyy^y^ry 
-uyfflHk. fyy ^ U )VT V -)VT 5 yi^ft , * 
#7 x yf^Sfk try ^yf^ft^t^ ffjtfcffl^s ; 

[ 0 1 0 6 ] ^x ? m%m&mmit-mz$it? 
ifffiMfcrntv-^yhtfrntD^mi. 0. i~ 
30% cstxgftm) x%& zkifflt lw 

CO 1 0 7] J$r*5 s *^fci»lt4*11fc*4Mi, fflif 

[0108] #&HJ!<o&&&&l!«gtt* ^TfS&Sefl 

JBfiW S £ fc & -CS * . MiJfi^S^JB * 4 
lis I: fcs lJBSfcDO. 5~1 000nn 

t < , X Off* K « 1 0-5 0 OnmT&l. . 1 



4 7tf>3l#B i: £ffJ¥£l 0~2 0 0nmi 

« £ i m* i < s x-ox, Q&m&m 

mwrnzZs iMmufrmm-iufxw 
[0109] ^cox 5 %mm* h^mm hmm 

[ o 1 1 o ] h i {4, m&em&Mfjy'GWMi h 
■o&rmmefo &.mi *>w»e lshsj s m. 1 ± 

fc. £ cotwm 9%iitn><7)x%&. 
[oiiiufc, m24i. m®comm?Ayco%m 
* ^m=FMftmx% <o.mi nz^x, § t>£ s 

[0112] ni^Kii, ^-)imxM3b^~mm 
mAtmmt ix$mm$it ltv^^\ 

ixmixi>xw m^mmm tmmxms^^ 
x i> nmxh o s m^&mmm t ixmwx i>xw 
[oii3] xmiz&^x. m&o&Mi&smm 
mmmmm-&tzfr<»wk®mbLx\±. 

®b*-mmmm<otmx%z>> ) zzimzz. 

Ms *~^Afc J; V/^ tdMrmizttl X , MM® 

mzxh^m!i<nw?- , &x&xxf/& tstmm*. * 

[oii4] *%pmz&^x, mmmcom^zmt^ 
mmi&. mm<m?bix<?)mmmm-&±x', « 

wXmtX. 5000JiLhs jl^s 5000-3007T 

mmxhi. 

[oii5] mmzte, mm. *-mm 
mimb Lxm^^fithcoxhh-hK mx&vyv 

**i'i-%7xy/#VZi*\'yy->V7**-h (PED0 
T/PSS) S #W-)Vi})V)^f~)V (PVK) s &Jg7y 

ni^r-y-fb-irfts jKU 7-U y/tfs'jyf-i/yfvi/y 

H-KPani/PSS), TfB^ ( P - 1 ) COtf 

V^?7 x~vyt'~)/ymwik (PPV^Wft) , ts 
iirriB^ ( p - 2 ) 7 u -;i/7;^ l^yfMft 

[0 116] 
[€2 8] 



9 ) J03-264086 (P2003 -ch9D8 6 



R 




[0117] ( Rf42 -xf-;l^df ^;W^df J/S-Cfc 
0, R' {^b^^ST^Ds njfciS&Kfc^U M 
w|45 00 00*C*S. ) 
[0 118] 
[fc2 9] 




[0 119] (Rjo&J^'Rio' li#«T;Hf;m*c*> 

?$> 9 s n 2 »4fi^ie^ L s M wtt 5 0 0 0 - 
3 0 07fC#>l>, ) 

i fc immmmmt ix 
[0120] x-mmmmt ltj4. twu >ui 

[0121] ttHft&tttmi: LTli, ^-^-9-^77 - 

[0122] J«W<J«4, #MBS63 - 7 0 2 5 

N63-1 7 5 86 0^fg, #^¥2-13 53 
5 9^&$g, N2- 1 3 53 6 1-^88, ^]2-2 0 9 
9 8 8^il, M13-3 7 9 9 2#&fg, H3-1 52 
1 84#&«teK«S*LTV^ *>?)&££#{f 4£ kifi 
X'% 4 . 

[0123] Wte*-;HteJStttmt LTf44 , 4 -t* 
X (N- (3-^f;^x-;P) -N-7x^/U7S 
7 ) t" 7 x cyK VHffigffitm k\JX\&2- (4-h* 
7x-'J;U -5 - (4-t-7'f-;1^7x~^) -1, 
3, 4 -t^t^'7/-/K / <.yy"^r7>-, 7^h7^ 
7>\ hUX (8-*/y/5M T;WS-7A, 7x 

[ o 1 2 4 ] &*3. M^fc j: mmtt uz^zii, 

3 0 - 2 0 0 '(A #t&l< {±60—100 'CcO^STDP 



[ 0 1 2 5 ] £fc s *mA«fiSJi*IIMyB<0TBfc:^ 

< ittfjzti&mmfi i o o °cm_L xvmKtei 
5 omt, #^2 o oicaji^^ff t u\ # 

7X»fl^(0±PSfc#fcMRS(4>&V^^ 3 0 O'GgJg 

[0126] «c7)^-;i/?iAlftiMiB^)¥§feJ;^S¥ 
&A«B*«OJ|L$t4, #MS$ft&kcOT14&<, $ 
JitS^fc«fc-?'Ct>M ! 3rS* t s a»5~5 0 0MiSK, # 
£10-3 0 Oimfcf 4ifc*W4 U\ tf-jUOSA 

m k mm t mm mm . &ajsj4 1 mull mm 

mmmx5oonm%tx-$>%>, 

[0127] *m<otmiz£&immMmzM\^h 

mmixii, ^mmmmu mmixm 

HftW«4s r;wn-;^ N Jfcft#*3R N rivi.x 

-r^aMSMKtffl^ <->*vt v ^ i cozmmi Z k 

nnx^y. rh7tKn777, h;lxy, 
J;l>^\ 5i^{4iix^cr)«fc0. 1% <«MH^*) 

[ o 1 2 8 ] mm (m?&mm) Mi€^±Aii 

t LT L i F^C s I ^OVf&XMkZ&frfibikX 

wi%<7)&mzm^zktfx%&. s5r*»-c«>, * 

^M6^ftVvSS^"C» A 1 , A g , In, Ti, C 
u, Au, Mo, W, Pt , Pdfeit/'N i , #fcA 
1, Ag*^jifK§n41@*^{42am_h^S7C^ 

tilim < . 5 0 naUUi. 04 L < (4 1 0 0 ninW_h b + 
ff§(4 5 0-5 0 0nm^tm(4'J:V\ 

[0129] us (m^xmm) b bxmt 
mixrm<D^cD^m^xiyX^\ witf, k, c Ss 

Li, Na s Mg N La, Ce, Ca s Sr s Ba, S 

MAg-Mg^(Agl0. 1-50% (m- 
it)),ALLi^(Lii0. 0 1-14% (M 
=flt) ) , In- Mg^ (Mg : 50-80% (M=? 
it) ) , A 1 ■ Ca^t (CaiO. 0 1-2 0% (Jg 

^Jt) ) fw^i. mm 

<, 0. lmJSUu jffiKtiO. 5m)2U:, Wfelwi 



(£0) ) 0 3-2 64 086 (P2 00 3-8M* 



m (v&ti&m) o±fcH4, s^wtfi (mum 

[0130] fflKMoJSS W\ 

l , ft v * E&ih-r ft 

_h s $ fetlil 0 OnmfiLhs ®fc 1 0 0-5 0 Onmc?)® 

B##au\ WMffis^wt'ft t , -eos&j&a*® 

fan*! &m-&& t , winmmjiff-kz < %i 
t\^mm$Ltx<&, mmmt, 

mx-hmk i m^\mm^mm^fi\ix< . n 

[ o 1 3 1 ] Pts (*^ax«ffi) tmmmtim 
fz£fomztLx\$, mmmm^v, ®$5o- 

5 0 0n«BKi:t*ifcrJ:v\ PMi («i=-viA* 

[ 0 l 3 2 ] liS (*-;U£A«ffi) <0WWi. 

)Vmmi < &Atft £ k COX'% ft «><03Wff* L< , ft 
*M15t4. 5eV-5. 5eV<9*dtt^iU\ £*Wfc 
(4s IH-TM^m (I TO) N 
fltf (IZO), IHIM ( I n 

2 0 3 ) , WLXX ( S n 0 2 ) ti£lfm\m& ( Z n 
o) m^fr*&mklt:hcDtf18-&U\ ztil> 

<mmm$%<nmmmm^%>MmLx\^x %> t 

\K ln 2 0 3 fcSftSSnO, Ofc&JtJis 1-20 
% (K*W##) s $^>«4 5-l 2% (KMWftsfS) 
**tff*U*. I ZOX'<7) I n 2 0 3 fcM-fftZn 

O«0ii£Jt«t, 1 2-3 2% (STfiW##) SjK 

T'&ft. 

[0133] M (*-/W±A«ffi) (4. 
Stftfcib, BWC^Uay ( s i 0 2 ) fc-frfrl/OvC 
WtfcWxy (Si0 2 ) (0#*JUi, ito 

s i o 2 o ^/ktt-eo . 5~i o%mm>m 

tl\\ sio 2 Zttt&ZkttzX*), iTOcott* 

Wi^ifAtlu 

[oi 34] mm&t\mmmte. %mm®, 

4 0 0-7 0 Onnu ft fc&^BfcfctttftMi^ 
# 5 0 %J2LL § teli 8 0 %M_h s ftfc 9 0 %ja±T 
ft ft £ t ##4 U\ 3B*fs#ffl; < ft 0 *f r ft k , fflt 

mmm<%~?x<&> w^conmmztes 50 



-5 0 Onnu miZ5 0-3 0 0nitf)lSfflj&*#i tV> 0 £ 

mT^mmc mm&& t ft . m% tmtzi t . 
+m®mm t>tuf. mmcommco^xmm 

ifibh. £ O J; 3 %mm\M®X"& ft £ <t \ 

[ 0 1 3 5 ] § hfc, m?mmM*w&co%ik$:®<' 

fc&fcs S^i^ihS^tei 0J*±t ft £ kiffit I 

r s He, N 2 ^W^SWT^iWBF* LV\ 4fc, £ 
<7)^f±^Xc?)*^Wfii4, 1 0 Oppiii JJlTv ct 0»4 
t < {4 1 0 ppm JJtTs 1 ppm JilTT'* ft £ k *«» 

4U\ £co*^Hr^i^™fi{4#^v^^ M« 
0. lppm g^-cafeft. 

[0136] *m£t$^x. mmhmmmm- 

k) . M&mM (fHt&s S i , Ga As s ZnSe, 
ZnS, GaP, InP^f) &Wft>tu 

mmmLtzmuhm^iz.ktf?%$>> tt:. &m 

MklXH, Mo,Al,Pt, Ir s Au, Pd%k 
ft. »4, ^iXOtfiLilt^ft^, ±IBSffii|s]S 
[ 0 1 3 7 ] § 6fc, *^BJc7)S^^. ¥ffi±te^RM 
fe^i.T, ^^-cOrV^V-^ft^k^-C^ 

fto 

[0138] wmz&7 4)v?~m*mm&m$;ts 

[0139] *m&>imE ls^(4. mn. wmm 
MxmsaEL&f-kLxm^tiiifi. ?m 
mik'tiz.bb'vzt. muwi, 2-30 
v msikztii, 

[0140] *»SO*aiEL3lHSi s P!|i.i4\ 

mkmmmmztitzffif&k ixi>£\^i, z<m<m 
mmmkixhxw mmmm±. mta. r<*rv 

[0141] *^Bj(7)*-iiE ls^{4, farw k 
ixcom^m, mtttx* vm ^L/m^m^z 

[0 142] 

[H5fi^J] J2TF, *»W*SatWtir>r^#«(ciKB 
1-ft. IbWJ&WIB^-ft. 

[0143] <MfiM l > 1 TO^Stl^^-- y 
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r%ivfc#5xm&. uv/03 mftLMk. 

WJBkLXtfV (3, 

/#vxj~uyxfrft*-h) (pedot/pss) 7i<mm(i. 
6% { ) ) *SJ!**rFC* fya-f^^ 

(StaOtfctls «ffT8TCT304MS8S*ILfc. N- 
sK 'J K=.)Vti)V> N*V-;KPVK :*ffifl&jH=S8Jx*;K 
-3.0eV) 52.5mg N 2-(4,4' -t*7xX/W)-5-(4-tert- 
7^ 7 x -/I/) - ^"tSW-;l/ (t-BuPBD : JtffiffljS 
Hfi?Hx*/|^-2.9eV) 22.5mg. fciVtfX (2-7 
xx;n?y^th) {¥*^)Vv1~-%i)}\>i&3-A bM >J 
A (1 1 1 ) (HSfltettA-l : *ffiHBH=»Sx*;Wf-- 
2.6eV) 1.2mgSr3.75ml^)S;Wxyfc^$-t5t<5Dfes 0. 
5jum ^7 4rt^~£T^U^$£7/W3>#HM 
TfcT s PEDOT/PSSJM^JjSUcSfU^Xt'ya-b 
(9S^oJS§l00nm) MltUc. zcom 
KtXmm&vmifcW-KBBfelXs 5xio 
- 4 Pa&T * Titffi t s a' b 7 x 7 y b n U y * £*HKft 
0.1nm/sect'15nm(OJ?$fc^t. «^f>1jlflt U:, 
§ & «^£A® t LTLiF£3$ga&0 . 02nn/secT 

A*3S*faLKl.5nm/sec-C150nii^»U x ^HE L*^* 
( A inax=510nm) <7>Wb*Wz 0 £ £50mAciir 2 (0® 

[0144] <mm>mMfcm\*t>&&m&m 

m fx ( 2 - 7 x ij s^f b ) ( en y i» -1 
- s^^;m(x-f b) >f U^A (in) (M^-f^U 
A-2 :*HSBMSE»BX*;Wff-2.6eV) h LfcEWi, 

1(0 0 hMzmtm&i^ max=510nm) 

[0145] <HJtM3>^3K«^fflV^fi^^Jg$g 
ft* \zXKy ydf y W b ( f7l/7 5 7 VtttuV 
#X4 b) 4 (III) (0ti^-&MH:JH&IIS 

HSEx^H^.feV) i: UtJ2tfMi s HJS0|li:IPI 
«0^tttl«L*?fcfl* Lfc . i contuse 

mxttxm Lfc t i * , ws^ttB-ia u y^x 

b /WCfflS^*Sffe( A max=548nm) <0»)Kfcftfc . 
£ S:50mAcm- 2 Urfc£^ 

[0146] <m&M4> I TOjSBJMI&tW-xy 
^3*i&Xr9X»K*, UV/O3 gfefrbfctt, SSI 
3g^g<0^*;P^fcei£tT, 5X1 0-*Pa«T* 
TMJIU m-MTDATA (N,N,N— b 'JX— (3 - ^f-;U7 
x-/W) 7x-;WTS7b 1 J7x^TS>') , NPB 

(4,4' - trx[N-(l-7-7f-/P)-N- 7xx;ursy)f 



7x-;l/) £3S*31KO. lnm/secTs <Hl<Wl30Mu lOn 

fc. *fcs npb b)V7vy*immz£ *)iwvytf 

3 % ( ) **S*13WB £20ninHH tfc . § 6 
fc, CBP (4,4' -t*X(N-^;WNV'y;Wt'7xX-;W:^ 
fl£lSHS«X*;l^-2.9eV) fclrffife (W^-f^feA 
-l:«fla»ja=»Bx*;W?-2.6eV) £&&*fc:J: "9M 
^-fb^ftA-1^'6% («t*W^*> Mf£ft£)l&20ninm 

88*3800. ln^secT15nmOJf § L , %=fWm 
k Lfc. § tfc, Wi^ixAifi: LTLiK*E«ES0.02 
nm/secfO. 5nra^Jf$ t s i <D^ S MA t IX 
T)V 5 x>> A £lBafigfl?l. 5nm/sec-C150nml* t » 

trto y y3tex^7 b/^ffls-f &*ftm*ojs## 

Wfc . £ <Vm?Z 50mAcm- 2 Ui fc £ 5 , 

[0147] <mm>%m^m\^mmm$m 

*b'JX (2- 7x-M s 'Jy» >f yi*7A (III) 

dr (ppv) 3 ) t itzwm, mmi knmmmx 

MLS^ am Lis. . £ II E LS^SrfiS^Src 
Kftt/Si: Ir ( P py) 8 OU V3Kx^ WKcffiS 
*r^>Hfe(A max=510nm) & ftfc . «T * 50raAc 

r 2 mmmxmm Ltzk^b, mmmmn. mm 
xh~>tz, 

[0 148] 

Lzmwmmm t Lx&t$*)vv**Mmm 
=nt. &mm& ■ mmmmzmti, mmm 

[HI ] *HHH^liELS^-M*^t^llT^ 

-So 

[02 ] *ft«0fflHE L*p^fl6Wftwt«WBrc* 

[^ot^] 

1 s« 

2 RIS 

3 *-;l^£AJi 

4 *-;nteayi 

5 ^3B63iyg 

6 vyyemm 

8 «^A« 
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II] 



02] 



imB) ¥^14^3^80 (2002. 3. 8) iwEmi m. 



S0Ki54»*KB2{sfi|-Tai3#l-^ JfCMW*EB*lif-Tei3# m 

F 3K007 AB03 AB11 ABM DA06 DB03 

4H050 AA03 AB91 WB11 WB15 WB21 



